Abstract: The scarcity of water for agricultural use is producing a generalization of deficit irrigations in most of the fruit trees. Regulated deficit irrigation in olive trees is scheduled with a period of water stress during the pit hardening phase with low or, even, no decrease in yield. During this phenological stage, fruit is a great sink of assimilates and competes with vegetative growth, producing a significant change in the water relation of the tree. The aim of this work is to study the water relations in leaves and fruits in a period of drought during the phenological stage of pit hardening in a mature (43 yearold) table olive orchard. Water relations of leaves and fruits were compared between a Control of fully irrigated trees and Stressed trees (with a period of drought from 1 week after the beginning of pit hardening until 1 week before harvest). The water stress conditions were considered as low level, according with the stem water potential data. Leaf water relations were quickly affected with a reduction of midday stem water potential and turgor pressure at 14 days after the beginning of the drought (DABD). Leaf osmotic adjustment was measured only at the end of the drought cycle (63 DABD). On the other hand, fruit water relations were affected slowly and only osmotic potential was reduced at 14 DABD. Such variations produced a change in the source of water flow from xylem to phloem according to the variations in leaf-fruit water potential. The pattern of adaptation of leaves and fruit during the drought cycle and the relationship between them is discussed. All the authors have read the manuscript and approved it for publication.
Abstract

23
The scarcity of water for agricultural use is producing a generalization of deficit and the relationship between them is discussed.
Introduction
47
Water is a scarce natural resource which is very important in agricultural practices.
48
Although irrigated lands are around 17% of the total agricultural surface, they provide 49 more than 40% of the total production (Fereres and Evans, 2006). However, the increase 50 of water scarcity in arid and semi-arid zones, the competition with other social uses 51 (such as sanitary, landscape uses) and the general feeling that irrigated agriculture is an 1997).
60
The water deficit schedule in olive trees is traditionally based on severe water but not in the red fruit stage (Pomper and Breen, 1997) .
87
The aim of this work is to study the water relations of fruit and leaves at pit 88 hardening in adult olive trees, under field conditions. Since this is the period of time 89 when water deficit restrictions are common, the response of water relation to a cycle of 90 water stress during this phenological stage was described. RDI works report that 91 moderate water stress conditions during pit hardening do not reduce yield. Therefore, 92 our hypothesis is that fruits would present higher drought resistance than leaves. (at equatorial point) diameters of the fruit were measured and volume was estimated.
195
The data were subjected to one-way ANOVA and means were compared using the
196
Tukey test (Significance was set at P<0.05) with SPSS 10.0. The pattern of maximum leaf conductance (g) is shown in Figure 2b . and even at 7 days after the recovery.
217
The pattern of leaf ( leaf ) and fruit ( fruit ) water potential, measured at the time
218
of maximum leaf conductance, and the differences between both is presented in Figure   219 3. The values of  leaf in Control trees varied during the experiment between -1.18 to - 
261
The pattern of 100   leaf was almost constant throughout the experiment and the 262 differences were lower than 0.4 MPa between treatments (Fig 4c) .
100
  leaf varied 263 between -2.34 to -3.16 MPa, with a slight tendency to decrease along the experiment.
264
Only at 63 DABD were significantly lower values in Stressed trees found, but the 265 differences were lower than 0.4 MPa. After 7 days f recovery no significant differences 266 were found, though Stressed trees tended to produce lower values than Control.
267
The turgor pressure in the leaves and fruits is presented in Figure 5 . The pattern
268
of turgor pressure in leaves ( p leaf ) throughout the experiment in both treatments was 269 almost constant around 1.2 MPa in Control and slightly lower in Stressed trees (Fig. 5a ).
270
Only at 35 and 63 DABD were sharp decreases measured in both treatments. Significant trees on the two first dates and the opposite on the third.
280
The stress integrals for water potential ( Int ) and leaf conductance (g Int ) are 281 shown in Figure 6 . In both parameters Stressed trees are significantly higher values than 
Discussion
288
The period of pit hardening in olives is very important for the physiology of the tree.
289
Fruit is a very important sink of nutrient and water from this date (Rallo and Suarez, and phloem in the water flow to the fruit may be reversible.
343
The drought conditions, in addition, affected the components of water potential.
344
The fruit osmotic potential (  fruit ) was significantly reduced from 14 DABD and the Tables: table1.docx 
